I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Globally, elderly constitute around 11% of total population.\[[@ref1]\] The elderly population is likely to triple by 2050 and most of this increase is taking place in less-developed countries. The elderly in India constitute about 8.14% of the total population of the country according to the Census of India 2011.\[[@ref2]\] Women outnumber men in older age groups and this imbalance increases with age. Worldwide, there are some 123 women for every 100 men aged 60 and over.\[[@ref3]\] Considering the demographic, cultural, and income differences between genders, ageing means more challenges for women than for men. Many of the elderly women experience poor nutrition, reproductive ill health, dangerous working conditions, violence and lifestyle-related diseases, all of which exacerbate the postmenopausal phenomena and increase likelihood of disability and disorder including anemia.

Anemia is a condition in which the number of red blood cells (RBCs), and consequently their oxygen-carrying capacity, is insufficient to meet the body\'s physiological needs. Anemia results from one or more of the following process: Defective red cell production, increased red cell destruction, or blood loss. The WHO Expert Group proposed that "anemia or deficiency should be considered to exist" when hemoglobin is \<13 g/dl for men, \<12 g/dl for nonpregnant women, and \<11 g/dl for pregnant women.\[[@ref4]\]

Anemia is a major public health problem affecting women across all age groups. Much emphasis has been paid on anemia in children and women of reproductive age group, but neglecting our elderly women. Despite the fact that, anemia in this population has a negative impact on the health and quality of life, possibly acting as a risk factor for the development, and aggravation of cardiovascular diseases and premature death, in addition to causing symptoms such as fatigue and reduced cognitive and functional capacity, anemia in the elderly women is underrecognized.\[[@ref5]\]

The elderly population is increasing and there are scarce data on the epidemiology of anemia among the elderly women. These epidemiological data are necessary in planning interventions for controlling anemia in elderly population. The objective of this study was to assess the magnitude and correlates of anemia in elderly women of a resettlement colony of Delhi.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

Ethical clearance {#sec2-1}
-----------------

This study obtained Ethical clearance from the Institutional Ethics Committee from Lady Hardinge Medical College (LHMC), New Delhi. Written informed consent was obtained from all the study participants and all participants requiring medical treatment were referred to our Urban Health Centre (UHC) where treatment was offered free of charge.

Study design {#sec2-2}
------------

The study was a community-based, cross-sectional study conducted in the Resettlement colony of Urban Delhi to assess the prevalence of anemia and its associated factors in elderly women.

Study area {#sec2-3}
----------

The study area is a Resettlement colony located in East Delhi at a distance of 11 km from Central Delhi, which is one of the field practice areas UHC of Department of Community Medicine, LHMC. The colony has a total estimated population of 26000 (according to the survey conducted by LHMC in 2010--2011) residing in 11 blocks, each having 1500--3500 population approximately.

Study period {#sec2-4}
------------

The study was carried out from November 2011 to March 2013. Data collection were done from January 2012 to December 2012.

Study population {#sec2-5}
----------------

The study population comprised all elderly women aged 60 years and above residing in the Resettlement Colony for more than a year. According to the house-to-house survey conducted by the Department of Community Medicine, LHMC (2010--2011), number of elderly women in the area was approximately 1000.

Sample size {#sec2-6}
-----------

Using the prevalence of 52.5% in elderly ≥60 years \[[@ref6]\] and precision of 10% the sample size was calculated to be 399.

Sampling method {#sec2-7}
---------------

UHC area is made up of total 11 blocks. Out of that 6 blocks were selected by random sampling. All the elderly women in these 6 blocks were enrolled. Finally, 512 elderly women were enrolled in the study. They were interviewed using the pretested proforma after informed written consent.

Study tools {#sec2-8}
-----------

A semi-structured interview schedule was pretested. The information was collected and recorded on the pro forma, which was divided into two parts, the first part had sociodemographic details (age, religion, marital status, education, type of family, family income, socioeconomic status, financial dependence, and living arrangement) and the second part comprised history, dietary profile, clinical examination, and assessment of hemoglobin. Hemoglobin estimation by HemoCue was done for all elderly women.

The HemoCue B-Hemoglobin system consists of disposable microcuvettes containing reagent in a dry form and a single purpose designed photometer. It utilizes the principle of oxidation of hemoglobin to hemiglobin by sodium nitrite and the subsequent conversion of hemiglobin to hemiglobinazide by sodium azide. A venous or capillary sample is introduced into the microcuvette by capillary action and after reaction with the reagents; the absorbance is read in the HemoCue photometer at 570 and 880 nm. The hemoglobin concentration is then displayed as a digital reading, in either g/dl or mmol/L in 15--45 s. The test was performed as stated by the manufacturer.

Diagnostic criteria {#sec2-9}
-------------------

Anemia was defined using the WHO criteria: Hemoglobin \<12 g/dl in females. Grading of anemia was as follows.\[[@ref7]\]

Mild anemia -- hemoglobin 11--11.9 g/dloderate anemia -- hemoglobin 8--10.9 g/dlSevere anemia -- hemoglobin \<8 g/dl.

Data analysis {#sec2-10}
-------------

Collected data were transformed into variables, coded, and entered into SPSS statistical software. The data were analyzed using SPSS version 12. For the purpose of calculating, Chi-square participants were categorized into anemic and nonanemic. *P* \< 0.05 was considered statistically significant.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Out of 512 elderly women enrolled in the study majority, that is, 80.3% were young-old (60--69 years) followed by old-old (70--79 years) 15.2% and oldest-old (≥80 years) 4.5%. The mean age of the population was found to be 64.61 ± 5.8 years and range of 60--92 years. Out of the total, 409 (79.9%) participants had anemia as per the WHO cutoff of hemoglobin \<12 g/dl. This was graded into mild (38.1%), moderate (38.5%), and severe (3.3%) \[[Table 1](#T1){ref-type="table"}\]. The mean hemoglobin was 10.22 ± 1.28 g/dl with minimum hemoglobin of 7.70 g/dl and maximum of 13.20 g/dl.
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Chi-square test of independence was calculated to find association between anemia and various sociodemographic characteristics. The relation between anemia and age, education, marital status, financial dependence, diagnosed chronic disease, diet, calorie intake, history of worm infestation, and body mass index (BMI) was found to be significant (*P* \< 0.05). On multivariate analysis, age, marital status, financial dependence, diagnosed chronic disease, diet, calorie intake, and BMI were associated with anemia. The odds were higher for \>75 years age, widow, financially dependent, diagnosed chronic disease, vegetarian, inadequate calorie intake, and underweight elderly women \[[Table 2](#T2){ref-type="table"}\].
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D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

In our study, hemoglobin estimation was done by HemoCue method in 512 elderly women and the data analysis was done using the WHO criteria. From our study, anemia was found in more than two-third (79.9%) of the elderly women.

Studies estimating the prevalence of anemia among elderly in our country are lacking, this result was in accordance with other studies \[[@ref6][@ref8][@ref9][@ref10][@ref11]\] which showed a range of 52.5%--97.1%. Anemia in the elderly may be multifactorial in etiology as nutritional, physiological, and pathological problems. There is higher prevalence of anemia among women in the reproductive age group related to multiple pregnancies, nutritional imbalance, menstruation, and other gynecological problems. This anemia continued to exist in elderly women, in the absence of any proper corrective continuous measures, which was also found in our elderly women.

Our study found that the prevalence of anemia increased significantly with increasing age (*P* = 0.047), this agree with the results of Kamel *et al*.\[[@ref12]\] and Mugisha *et al*.\[[@ref13]\] that showed that prevalence of anemia significantly increased with increasing age. The senescence is marked by reduced hemoglobin levels; however, anemia should not be considered a natural consequence of the physiology of aging.\[[@ref14]\] The most common causes of anemia in the elderly population are nutritional deficiencies, anemia of chronic diseases, and unexplained anemia.\[[@ref15]\]

The current study shows that there is no statistically significant difference in frequency of anemia among participants as regard their education status and socioeconomic status. This was similar to findings of Kamel *et al*.\[[@ref12]\] This may be due to the fact that majority of the participants in our study were illiterate and belonged to low socioeconomic status and we had little representation from other educational and socioeconomic classes.

It was seen that widows and financially dependent elderly women had higher prevalence of anemia in our study. As most women outlive their male counterparts, they are more likely to be having deteriorating health and mental stress.\[[@ref16]\] There are several situations that women face in their young age which have implications in their old age. Malnourishment in girls, low educational standards, limited job opportunities - all these make them dependent both in their active life and in old age. Their status within the family continues to be dependent on their husband and they sometimes have little or no say in the aspect of financial saving for old age. The loss of status at the death of their husband only increases the situation of dependency in old age. This financial dependency can become more complex as the woman grows older, given the situation that she has no source of income or right to property as seen in traditional families, leading to poor health-seeking behavior in widows.

Our study found a significant association between anemia and chronic diseases. For chronic diseases, we have considered chronic diseases which were either diagnosed during the study by history and examination or patients were already on medication and had previous prescriptions available. We have clubbed together diabetes, chronic obstructive pulmonary diseases, chronic renal impairment, cancers, and cardiovascular diseases (CVD) which included hypertension, coronary artery disease, and cardiac failure for the purpose of the study. We have also tried to find association between anemia and history of worm infestation. Majority of elderly women in our study did not give history of any worm infestation. This could be due to memory impairment or embarrassment. The presence of diabetes and cancer remained significantly associated with anemia in a study done by Corona *et al*.\[[@ref17]\] Diabetes is one of the main causes of chronic renal insufficiency. Even at subclinical stages, diabetes is responsible for a considerable portion of cases of anemia in older adults due to reduction of Erythropoietin (EPO) secretion.\[[@ref18][@ref19]\] Anemia has been associated with a higher incidence of cardiovascular disease.\[[@ref20]\] Cancer is an important risk factor for anemia, particularly when it affects the digestive system, because it causes intermittent bleeding (generally unnoticeable), which leads to anemia.\[[@ref14]\] Another mechanism is the decreased response to EPO, mainly during chemotherapy.\[[@ref21]\]

Nutritional status has a significant influence on hemoglobin levels. The manifestation of anemia in older populations is associated with dietary inadequacy of micronutrients such as iron, folate, and Vitamin B12; blood loss; genetics; alterations in the bioavailability of micronutrients due to disease or medication use; renal insufficiency; and other less common causes.\[[@ref22][@ref23]\] In our study, more than 80% of elderly women were vegetarians but they were not taking green leafy vegetables or fruits regularly, and this was significantly associated with lower hemoglobin levels. A study done by Tussing-Humphreys and Braunschweig,\[[@ref24]\] on anemia in postmenopausal women, assessment of diet using a Food Frequency Questionnaire correctly ranked participants with inadequate dietary intake for anemia-related nutrients to low hemoglobin status. Anemic elderly women had lower anthropometric status (BMI) in our study and this was significant. Similar findings were observed by Kim and Lee.\[[@ref25]\] Precise assessment of anemia in older individuals through use of hematologic parameters, clinical indicators of inflammation, as well as diet, will allow us to appropriately classify the type of anemia and recommend appropriate treatment options.

To the best of our knowledge, this is the first study to estimate the prevalence of anemia among elderly women of a resettlement colony of Delhi with an adequate sample size. Furthermore, a blood sample was drawn from all the study participants and hemoglobin estimation was done using HemoCue. We have used dietary assessment, anthropometric measurements, and detailed history and examination to find association between anemia and sociodemographic factors. Our study has few limitations, first, the study has been carried out only in elderly women, second, some further investigations might be needed to know the type of anemia, and we have not investigated for other biological markers that could be important in determining the causes of anemia. Further studies need to be planned to effectively address the problem of anemia in elderly.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

Because the elderly population is expected to reach unprecedented levels in the coming years, anemia represents an emerging global health problem negatively impacting the quality of life in a significant proportion of the elderly women and represents a challenge and a burden for the individual, the community and the health-care providers. Its correction may play an important role in improving the quality of life of this population. The need of the hour is to include our elderly women under the gamut of National Anemia Prophylaxis Program.
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